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BTopaii MewapQAHaii KOHipepeHiiMfl 
OpraHHsapM OiiiieAMHeHHbix Hai<HH 
no npHMeHeHHK) aTOMHOii anepruH 

B MNpHUX Aeniu 


A/CONP/15/P/^i9^ 

USSR 

ORIGINAL: RUSSIAN 


Me noAJaewHT orAaiueHMto au oct^HUMajibHoro coodiAeHMn na KoHi|)eppHUHH 

om ^ Sfs /^c e o , 

BOnPQCH KOPPOSHOHHOa CTOMOCTH HEKOTOPHX MATRPHAJinR 
B IIATPM H JIHTM 

JlfluiesKO B.C., 3oros B.B., AHupees B.E., 

AdpawoBMq M.A., HBanoB B.A, 


HaTpiaH, KaAHM w ocodeHHo amthK-? no anepHo-psHtjecKHM CBoiici- 
jBaw flBAflioTCfl nepcneKXHBHUMH TerjAOHocnTe;iflMH hab BHepreiHtiecKwx 
aztepHHx peaKiopoB, padoraiomHx npn bncokhx leunepaiypax. B cbasm c 

3THM, HSy^eHHe KOppOSHOHtJOfi CIOKKOCTIf H nOJidop KOHCTpyKUHOHHUX 

MaiepiiaJiOB HJia j/KaaaHHHx lenAOHocHie/ieii HBAaeica Ba'JCHUM aonpocow 
HJifl npaKTH^ecKHX ne;iefi, 9ioi ace sonpoc aBxaeioa BasHmi h b Hay^- 
How orHomeawH, nocKoxcixy KHHKoweTaaaH^eoKne renaoHOCHreaw b enep- 
reiMue npnueHaioica cpaBHUieaBHo HejiaBHO n noaiowy n 3 y^eHHe wexa- 
HH3Ba Koppo30H H BtiacHeHwe ^aiSTopoB, BaHflioiiiMx Ha KopposHOHnyio 
cxoaKOCiB MaiepHaaoB b yKasaHHUx xenaoHocHreaax nosBoJiMr c weHB- 
niMM saxpaiaM cosflaBaiB Uoaee KopposHoHHocxoKKHe uaTepHaahi. 

KopposHOHHoe BsaMBOxeSciBwe KOHorpyBaMOHHax naiepwaaoB c me- 
ao^HUMM MeraaaauH (HaipHS, KaaHK, awxHa) aBaaexca THnn^HUM npHwe- 
pow qwcio XHM'JeCKOM KOppOSHM. C HeKOIOpOit flOCTOBepHOCTBlD CHO- 
codHociB xHMHMecKoro BsawMoxeflcTBMa (b RaciHociw paciBopeHHa) Mea- 
sy KOHCTpyKaHOHHHM w ineao^HtiMH MeiaajiauH Ka^ecxBeHHo Moacex duiL 
oueHeHo nyieii conociaB^eHna hx axoMHHx odiewoB, aHeprexHqecicoro 
cocioaHHa saaeHTHHx aaeKxpoBOB 0 iHiia EpMciaaaHqecKHx pemexoK, 
HsBeciHo, Hio Haipwll M KaaHii ocodeHHO CHaBHo OTAHHaDTca no 3Ha'ie- 
HHB aiOMHHx odiieMOB w 3HeprerM0ecKouy cocioaHWK BaaeHXHUx oaeBX- 
POHOB OT laEOBHX UAH WHOrHX KOMnOHeHIOB , BXOflSBlHX B iSOHCipysaMOB- 

HHe cxaaH h cnaasH (Fe^ V, Z%^ 

no cpaBHeHHD c apyrMMM meaotjHHUH ueTQJiJiam aaiwii HweeT ueHBMfi 
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aioMHuK odi>eM H no3Touy k HGKoroptiM h 3 nepeiiHCjieHHiix ajieMeHiOB 
OH WMeei dJiaronpHATHuM od-BewHua $aKTop. 

Ha ocHOBaHHH npwBeflfiHHKx Buuie coodpa'iceHiifi moocho no^iaraTB, 

HTO paCTBOpHMOCTB B HaipH.], H OCOdeHHO B Ka^flMW, npw BUCOKWX leu- 
nepaiypax dojiBuiHHCTBa oJisueHiOB, bxouhiuhx e KOHCipyKiiMOHHue cia- 
jiH H cnjiaBU, noBEHa duTL HHMToxHo uajioii, Tori[a KaK pacrBOpHuocTi) 
HX B JIMM flOJiaCHa dUTB 3 Ha^HTejIBH 0 dOJlBUieM, 

H i(erciflHTe;ii)HO, cpaBHHBaa KopposHOBHyio ctoAkoctb pana koh- 
cipyKawoHHHx Ma'repwaJioB b HaTpww, Ka;iMM w jimtmh mu yde'/KnaeMca, 

HTO jiHTHfi odjianaei doji&wei! KoppooHOHHoii arpeccwBHociLK), bsm Harpn. 
n KaJiHfi. TaK, B jiMM coBepuieHHO HeycroKMHBUM flBj^flerca aaiOMMHHfi, 
waao yciovi'jMBUMH HBJiaioicfl hhkb^il h ciaan aycreHwiHoro inna, lor- 
na KaK B HaipHH h KaJiMW aJuoMWHHH KBaaeicfl ycTOiiMUBUM ii;o''^450°, a 
HKKeaB H cnaaBU, coJiepsaaiHe HHKejiB^aBMiorcfl BecBMa ycroilBWBbiMH 
Ko EbicoKHx TeMnepaTyp~(900°) (l) , 

HueioinHecH ;iHTepaTypHHe naHHHe yKaauBaioT, hto paciBopHMocii 
Keaeaa b naxpHM npw -~500° cociaBMeT -10"*'^^, r.e. aBMeica hhh- 
xo’iKHO Maaofi seanHUHoM (2), Pla cieneHi. pacTBopwMocrw iiejieaa b 
H aipuM, a cjieKOEaieaLHo h wa KopposHOHHoe B3aMaoji;eKcTane, CHJiBHoe 
BaMflHHe OKaauBaio]: HweiomHeca npHuecH b KOHCipyKUwoHHUx ciaaax h 
■ cnaasax h ocodeuHO npMMecH KiicaopoKa, yraepona, yraeBonopoaoB w 
rHupooKHCH B HaipHH (z] . MexaHH3M BaHBHHfl npHueceJi Ha pacTBopw- 
MociB H KopposHOHHoe BsanMOnevic xiMB noKH EKie He aceH. K coiicaaeHHK) 
fl aHxeparype oicyxcxByiox naHHue o pacxBopMMociM wHorwx Kpyrtix 
oaeMeaioB, BxonainMx b KOHCxpyKtiMOHHue cxaaH. riocKoaBKy xpouHciue 
H xpoMOHHKeae'Bue cxaaw, a xaKKe ciiaaBU Ha HHKeaeEoii oghobb ABaa- 
foxca ycToii^HBaMH b Haipnn h cnaaBax Haipwii - Kaawa, xo mo/eho chh- 
xaiB, ^To H oaeueHxU; BxonAiUHe s yKasawHUe ciiaaBH,TaKKe odaanaiox 
BecBMa waaoSi pacxBopHwociBio. 

B HacroameM padoxe npHBOnaxca aKcnepHivieHia-iBHue naHHue no Kop- 
pOSMOHHOM CXOMKOCXH HGKOXOpUX KOHCipyKUHOHHHX CXaaeM M CUJIdBOB 

B noTOKe Haipna b saBHCHMociw ox HaanHwa b hgm npHuecefi KHcaopona 
M yraepoxa b sme napoB Macaa, a laKse naHHHe no Koppo3HOHHoa 
cxoSkooth kx e cxaxwHecKOM aniMw npw paBHux ycaosHax, 

I, HsyneBMe KoppoaHOHHo-apoanoHHOfl gioMkocih 

cxaaea b noxone Haipna b 3aBHCHM0Cin ox conepaca- 
Hwa KHcaopoJia b aew 

nepsaa cepHfl onuxoB no HsyneHUio KopposwoHHo-spoawoHHOli cxoa- 
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KocTH HeKOTopux cxa^ieK B HarpHH- npoBOnoacb b KOHiype (liur.I) 
npw c;ienyiomifx ycjioBnax: 

1 - lewnepaxypa HarpHfl - 600°C; 

2 — CKopocTB noTOKa HarpHfl~5 M/ceKj 

3 — B npoiiacce pa(5oiH KOHiypa 1/3 Bcero Haipufl no OaM- 

nacHOfi gHHMif HenpepuBHo nociynaJia Ha $M;iLTpamjio npw 
■ 120—150 , B peayjiBiaTe 'qero ^Hcrdia Haipwa no kwc- 
jiopofly nowepraBaJiacB na ypoBHe 7-8xI0“® boc.^. 

B yKaoaHHUx ycjiOBHHX HcnNraHU ipw CTaJiM aycTeHMinoro 
K^iaoca, XHMCocraB Koioptix npHBe^eH B-iaOMue >L. 

TaO;iima 'I 


MapKa cTara 


XuMKr^ecKwa 

cocras 

B ^ 




C 

Mn 

Si, 

c^ 

Ni 

Mo 

Ti 

3 II- 254 / 5 X 20 H 44 C 2 / 

0 , 05 - 0,07 

1 , 05 - 

2 , 03 - 

19,1 

12 , 1 - 



HIT (TXI 8 H 9 T) 


1,35 

2,8 

21,0 

44,0 



0,06 

1,17 

0,43 

47,75 

40,25 


0 45 

3 II- 448 (I:XI 8 HI 2 M 2 T) 

0,08 

. 1,10 

0,51 

46,46 

12,5 

2,01 

^ x«y 

0,52 


Hcnmatmo nonEepra;iHCB oOpasi^j e siine ipydoK ajihboh 500 mm, 
pasMepoM f2 ,0x0,4 mm (3H-2II); 9, 2x0, 5 (jHT) w 9, 0x0, 4 (3H-448). 

CrenenB KopposHOHHoro BsanMOseMcrBWH oaenHEa;iacB no HsweBenwio 
MexaHHtjecKHx cboMctb, uHicpocrpyKTypti n naMeHeHHio cojtepsaHHH yr;ie- 
pona B wcnmyeMUx ipydKax. 

B ladOTue 2 nppiBeiieHH JiaHHue no HOMeHefinio MexaHH^jecKMx cboMctb 
ipyOoK B npouecoe soppoaHOHHHx HcnuiaHuM b yKaaaHHUx yc;iOBMiix 
E Te^oHue 5100 qac. 
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Tac5/iHi;a 'd 


MapKa 

ciajiH 

Hcxo 

COOT 

iHHOG 

OflHHG 

nocjie 

HCnbliaHWfl B^riOTOKG 

Na npM 600° 

noCJIG BUHGpKKM 
d63 cpGUH npM 600° 



1644 

^ac. 3000Hac. 

SlOOnac. 

1500 ^jac. 

ke/mm^ 




M 


06. 

kf/mm^ 

s ^ 

3II-24I 

63 

39 

67 

27 

59 

34 

64 

24 

58 

30 

H i T 

64 

32 

70 

26 

69 

48 

75 

25 

69 

31 

311-448 

65 

i8 

75 

13 

67 

7 

75 

15 

69 

20 


npniae^aHHe. IlcnHiaHwe MexaHH’^ecKwx cboMctb npoH3B03HJiocL 
Ha KOJimeBux odpasnax. 

Ha $Hr.2 npHBeneHH MHKpocI)OTorpa(|)HH MUKpocrpyKrypu cia^ieH b 
HCX 05 H 0 M cocioHHMM, 3 Ha $Hr, 3 nocjie Koppo3WOHHLix HciiHTaHHii ipy- 
dOK. 

Biopan cepwfl ODHTOB no wsyneHUK) KopposHonnoii cto0kocth odpas- 
itOB H3 CTdJieit HIT H 3H--448 b BWJie TpydoK paBwepou 9, 0x0, 4 mm npo- 
M3B0B;M;iacB 600^ e noioKe HaipiUH, coAepKayGro Knc;iopofl b kouh- 
^ecTBG 2.I0“‘"Bec.^. 

B lad^iMite 3 npHBGneHU nanHae no HSMGHeHHD wexaHMHGCKMX cboiictb 
ipydoK B nponecce KopposwcHHtix wcnmaHwa b le^eHHe 4100 nac. 


TadMua 3 


Mapaa craM 

HcXOflHOG 

COCTOflHHG 

nocaG 

HCnHiaHHB B nOIOKGNa npH 600°. 


1 

550 ^ac 


4I00^ac, 


yjpo 

ar/MM^ 


^^9 

ar/MM'^ 


ar/MM^^ 

S,i> 

HIT 





78 

20 


4 

3H-448 

65 

1 18 

1 69 

10 

68 , 

9 

x) 1 

x) 


npwMGHaHHH. 4. HcnaiaHHfl MexaHH^ecKHX cboSctb npoBOUH/EHCB Ha 
KOJimeBHx odpasuax, 

2. odpasicu BGCBua xpynKHe, c/iowa^iwcB npw yciaHOB' 
KG Hx B aa'JCHMH paspuBHoM UaUlHHH. 
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Ha (|)iir.4a,c5 npHseneHti (|)OTorpatpHiii wnKpocTpyKiyp CTaJien .uiT h 
3IT-448 riocjie KopposwoHHHX ncnuiaHHii, 

ripMBeneHHiJe pes^JiLiaTbi KopposMOHKux McnuTaHwM ayci’eHHTHHX 
CTaJieii b noioKe Haipwa c paajiH^Hhiw conepacaHHeu Ks-icjiopona ydenw- 
TejibHO noKashisaior HacKOJiBKo KoppoauoHHo-arpeccMBHUM ciaHOBHicfl 
narpuM npn noBtiuieHHOM conep'^caHHM b Heu Knc;iopona. 

Ecjih s nepBOM onuie npw coJiep'/KaHMH Kwcjiopona 7-8x10"*® Bec,%, 
xoTH H HacJjiranaeicfl KopposwoHHoe BsaMMOHeMciBHe (cw. iac5;i.2 h (pur. 
3a, (3 , b),. TO OHO He ABMeiCH KaracTpo(pHHecKMM, T.K.KownjieKC wexo- 
HHHecKwx cBoficTB Docjie Tj-IOO 'iac. HciiuTaHHfl ocTaeicfl Bce ei'ie nocra- 

TOHHO BUCOKHM (Ta(3;i.2). 

Bo BTopoM ae onuxe Ha^iH^we Kwc;iopo«a b HaipnH 2. '10“^ Bee. 
0Ka3a;iocB ciojil nary Chum hm cia;ie0 HIT m 3H-448, hto oTHocwxe^iL- 
Hoe ywHetiHe noc/ie 4100 nac, HcnLixaHMB npwoc5pe;io npaKiw^ecKW 
HyjieBoe sHaneHHe (Tad;i. 3 ). 

CjiejiyeT oOpaxMTB BHinviaHwe, mto cneKipa^iHufl KaHeciBeHHufl ana- 
;iH3 ipydoE H3 ciaJieM .HIT, 3II--2II w 314-448 nocjie Koppo 3 HoaHLix 
HcnuiaHwfi B noxoEe narpM b Te^jenne 5100 ^ac.noKaaa;! naJiMHue b hhx 
H axpwfl no Bceii xojiiUviHe.KojiHqeciBo HaTpua b cxa^iw He onpe neanaocb, 

2. Hay^eHiae oposHOHHOit ctoHkocth h cnocodiiocTM 
K HayrjieposHBaHWK) HeKoiopHx cnaaBOB b no to- 
ko Haipaa 

Ha opposMOHHyio ctoHkoctb h onHOEpeweHHO aa Hayr^iepo-icHBaHwe 
HccjieitOBaHHio noflBepraMCb UMJiHHUpHHecuHe odpaaipj h3 cxajiea 3M- 
2II, HIT, 3II-448, HMxpoMa X20H65 , hhmohhkob IX20M75DT, IXioMSOlS 
Vi HHKe;iH nyiew BpacieHHfl odpasnoB b HaipHU co CKopociLK) 7,6 M/ceK 
npH 600° B reqeHHe ^500 nac. JlJia npenoiDpameHM pacKpy'JHBaHwa swa;- 
Koro iiaxpMB coeyfl m 3 cxaaH HIT, b Koropow BpamaJincB odpaaipu, H^eji 
orpaHH^HBaioiiiHe pedpa, daH'SKO pacnoao’'iceHHue k BpamaewuM odpaainaM. 

YciaHOBKa 6 ujiq cKejiaHa xaK, ^xo Han noEepxHocxbio Haipwa duM 
napu Macjia non; naBJieHweM ~ iO“® -10"^ mm pxyxHoro cro;ida . B pe- 
sy/iBiaxe wcimTaHHfl (3 h;io ycTaHOB;ieHO, y^xo noEepxHocTW odpasuoB h3 
MccjienoBaHHHx waxepKa^iOB He imeioT opoaHOHHoro paspyuienwH, ounaKO 
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iiac3/i‘^naeicfl 3 iia'-)iiTe;iLiioe iiaMeiieniie mx iviexaHH'jecKHx cdoHctb 
(Taci;i.4) M i,i:iKpocTpi'KTypu ((iJHr.5a,c!,E,r, Aje,:-;:). HaiieHeuHe wexaHW- 
tiecKMX CBOiiCTB n MiiKpocTpyi:;'ypu odycxoBJieiio iiayr/iepo'-KUBaiiHeM no- 
EepxHocriioro c^iOfl odpaaiiOB. XH}Ki^ecKiiM ana^itia TpydKW M 3 cia^iw 
)1IT, c TOJii:rxHOK) cTeiioK O,:® dm, naxopBuiewcH e npoi^ecce ncnuiaHHa 
B 3T0i4 iice yciaHOBKe, noKasaJi HaJiH^yHe yrjiepo^a 2,8 Bec.;^. 

TadjiHi;a 4 


f.laxepMan 

odpaaqoB 

BunepEKa 
deo cpeau, 

600°C, 

700 'jac. 

Bunep'iCKa 

600°. 

B HaipwH 1500 ^ac 
7.6 w/ceK 

• 9 


o 

r;iydHHa 

Haypjie- 

posHBa- 

Mhk 

pOTBepnOCXB, 

Hv 



P 

KP/ mi]‘^ 








OcHOBa 

IlOBepXH. 

cjion 

1 

r : 

79 

37 

66 

44 

<L80 

340 

650 

41 4 T 

86 

28 

73 

0,5 

400 

CO 

800 

3K-i48 

73 

32 

66 

5 

200 

300 

850 

llnxpoivi 

X20H65 

89 

29 

63 

45 

60 

340 

650 

4X20H75DT 

74 

40 

73 

35 

Hex Hayr- 
nepoTOBO- 

HHfl 

244 

244 

61160102 

122 

13 

92 

25 

30 

341 

643 

Hhkojil 

62 

25 

43 

50 

/3C/^ 

183 

84 


143 nawHUX ladJiHipj 4 h MHKpo(J)OTorpaiI)Mfl (q.iwr. 5a,d,B,r,j;, e,a) 
BMUHO, ^To aycTeHi-iTHUe ciaJiM h cnjiqBU na liWKejieEoM ocHOBe no paa- 
Howy BOcnpMHMMafOT HayrjiepoMBaHHe . CiaJiH odBanaioT doji&iiieri creneHtio 
HayrjiepowMBaHHfl, new ciiJiaBbi na HWKexeBori ocHOBe. Ed^iBBiafi CTenent 
HeyrxEepo'sCHBaHi-ia HadB:oflaeTCfl hm lex ciaaea h cnaaBOB, Koropue co- 
/'iep'cai ddjiLiuee KOMneciao KapdnuoodpaayiomHx BJieueHiOB.TIo yueHtnie- 
HMD cKxoHHocrH K HayriiepoMBaHwio CTaJiH pacnojiaraioTca b xaKOM no- 
paHKe; MT, 3 I 4 - 4'.!.8 n 3 H- 244 ; cnjiasa; - 5 . 4 I 8 II 75 UT, 4 X 4 64160132 , HHxpoM 
X 20 H 65 (cm. 'iiiir. 5a, d,B, r, fl, e, i). Ha odpasuax liHKejifl TaK^e 
HMesTCfl KaeMKa EoppoawoHHoro BBawMOiieHCTsHH rjiydmioK) no 30^ (yur. 
5'«), MO HaJin^we ee odyc/ioBJieHo ne Hayr^iepoxHEaHMew, a, BopoaiHo, 
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30 c'jei odGayrjiepoKHEariMfl mjiw odecKHCjiopo'acMBaHUfl D cpeite HgipHii, 
T.K. UHKpOIBepHOCTB 'JTOi! KaeWKH OKasaJiaCB MCHBUiea, qew UHKpOTBep- 
HocTfc cepwBHHU odpasua (cm. rac5;i.4). 

3. Hay^GHHe KopnosMOHHoM ctoMkocxh cia;ieK 

B mum 

HayqeHMe KopposwoHHOM cioHkocth HeKoioptix cia^ieK b jimm 
npOM3BOHOOCB B CTaiHtjeCKHX yCJlOEHflX Ha nJIOCKHX paaptIBHMX (nflXM- 
KpaiHOfi nMHu) odpaauax To;iiJiwHoii 0,7 mu, a laKace Ha n;iocKMX 
odpa3^ax njia Hcc;ieiioBaHHB nida c neperHdoM. H 3 ueHeHne cboKctb 
CT aJieii nocjie BtinepiKW b jihxmh npn bucokoW leuneparype cpaBHHBa;ioci> 
c HsueHeHMeM cboSctb nocjie BUiiepaiKw npw lex mg iGunepaiypHux 

yCviOBHflX, HO dG3 JlHTMfl, H CO CEOilCTBaMH B MCXOilHOU COCTOflHHH. 

PeaK^;10HHue cocynu, b Koiopux EEiH6p;sHBa;iMCB odpa3^^ wcnuTyeuux 
craJiefi, McroxoBJiajiHCB. awdo ho TGXHwtjGCBoro •icG;i 63 a, Jindo H 3 loa ze 
ciaBH, ijTo H odpaaiw. 

SanojiHGHHG cocynoB pacnjiaE^GHHuu ^imtmgm npoMSBonnjioc’B- B BaKyy- 

U6 MM piyiHoro crojida ny'iGM nGpeBaBJiHBaHHfl cro ijGpea 

CGTKy c noMouiBK) aproHa. 

SanOJIHGHHUG JIMTHGM pGaKItHOHHUG COCyflbl nOMGIHaJIHCB B CTaKaHH 
dOJIBlUerO HHaUGipa H3 XpOUOHHKejIGBOg HGp'aCaBGmulG.a CTaJIM, KOTOpue 
rGpueTM^HO saBapwBaJiHCB k BunepifCHBaJiHCB b hg^h npw aanaHHoM leune- 
paiype, IIocBe BUnepraH b ;ihthh h dea jimihh odpasitu noBBcpraJiHCB 
uerajiJiOBGHtjGCKouy Hcc;iGHOBaHHK), 

XHMH'13CKM2 COCiaB npHMGHBGMOrO B HCCJI6 50 BaHHH jlWTHB tipHEGUGH 
B Tad;iHitG 5. 

Tad;iHiia 5 


3jI6- 

MGHIH 

Li 

K 

Na 





m 




98,87 

0,01 

0,63 

0,17 

'o,02 

0,003 

0,03 

0,42 1 

0,012 

0,005 


Kopp03HOHHOMy HCCjlGHOBaHHK) dUJIH BOflBGprHyTU yrJIGpoUHCTUG , 
XPOMOHHKGJIGBMG H XpOMHCrUG CJIOaCHOJIGrHpOBaHHH CiaJIH. 

a) yrJIGpOflHCTHG CTa^IH 

JIm BHBCHeHHfl i{oppo3HOHHO0 ctoKkocth yrjiG ponHCTMx cxaJieK B 
aaBHCHMOciH ox cosepsaHHB yrjiepona cJhjiw ncnuxaHH: wejieao, conGp- 
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lamee yr;iepojia 0,04^, ct.20j ct.50 h 7-7. 

nocjie BhinepaKH HX B JiMTMH Dpn 830 °C B Te^eme 230 Mac. dujio odiia- 
pysceHO, MTo coitepaaswe ympozta bo Bcex ciaMX pesKO chh3h;ioci..i 
H ajMeHwe MHKpocipyKTypn noKasuEaer npaKiUMecKH no;iHoe HCMeanoBe- 
HHe nepMTHoa cocTaB;ifl©meK, a b oOpaaaax ct.45 h 7-7 noflBHJinci, 
nycTOTU ($Hr.6a,d), noiepii seca h KOJiHMeciBO npoHHKincro jimthh b 
craJiH lew do^ituie, Mew dojatuie yrjiepona b ciajinx. 

HSBeCTHOj { 3 , 4 ) , MIO KapdHUU JIHIHfl JICTKO odpasyiOTCfl npH 
BSaMMOHOMCTBUH MCXOflHtlX KOUnOHeHTOB, nOOTOUy K0pp03Hfl IjeMeHTHTa 

c jiHXHBM Mo-fcei duTB wsodpa'dceHa peaKuuaw: 

2 + 2 L i >• LlgCg + G Pb . 

Kapdn^t ^HTHH jiarKo pas^iaraeicH bohoS c odpasoBSHneM ayeimieHa, 
BC/ienCTBHe ^ero b unKpocipyKry pe yrjiepoiiHcmx CTa;ieH h noHBJiflioT- 
cfl nycioru ((Jwr.G d,B). 

MexaHHMecKwe CBoiicrBa yrjieponHCTux cia^iea (npoMHociB w njiac- 
twmhoctb), BBinepisaHHux B JiwiHH, pesKO CHM3HMCB, CHHuceHiie uexasH- 
MecKwx CBO0CTB lew dojiBine, mbm do;iBflie yr;iepofla b ciaMX b wcxofl- 
HOM cocroflHHH. Sejieso, coiiep-dcaniee ymepona 0,04^, nosaaajio ynoB- 
JieTBopnrejiBHy?s) KopposwoHKyio croSKocTB. Ec;iii b oahom peaKUHOHHou 
cocy^(6 HaxonHjiHCB odpasEiBi.c pasjiHMHUli coj^epiaHHen yrjiepoJia» to 
B OTHX yc;iOBHBX ciajiefi c MeHLuiHi! conepisaHHew yrjiepofla eadjiH)- 
naercH ucHBuiee HsueHeHiiie wexaHMMecKHx CBoficiB ho cpaBHeHHD c leMj 
BaKoe HadjiionaercH, Korjta b cocyne HaxoJ^i^Tc^^ odpasim tojibko 3 to 8 
Ke ciajiH, 

d) XpoMOHHKejieBue ciajiw 

KopposHOHHaa croSKocTB B jiHTHw MsyMaJiacB w caeityiom,;x xpouo- 
HHKHJieBHX craJieg: 4XI4M4E2M, X20H44C2, 0X18119 h 4XI8H9T. B Ea- 
MecTB0 p6aK^M0HHBIx cocynoB npwMeBfljiocB Bceaeso, couBpacamea yrjiepo- 
2ia •''0,045^. 

7cTaH0BaeH0, mto KOjiifMecTBO norjiotH6HHoro jihiha yEasaHHUuH era” 
MUM saBHCMi 01 conep-fcaHua b hhx yraepo^a. Tas, nocae BHflepsEH 
ciaJiB 4XI4HI4B2M coflepBcaJia nmna a CTaAB.IXi8H9T- 2.10"^^. 

CKopocpB Koppo3UH, HO j^cMifTaHHaa no noTepe seca odpasuos, cooTHer- 
ciBeHHo cocTaBxaer; 0,06 u 0,034 r/w^Mac. 

ycTaHOBAeHO laKie HeaHaMwiejiBHoe CHwaceawe coflepKanHa imsejia, 
xpom , KpewHHA H BOAB^pawa b Hcc;iei];oBaHHHx craaax, a coJiepaaHHe 
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yr^iepona bo Bcex cjiy^anx B03poc;io no 0,6-0,?/^, 

Hcio'jhhkom yrjiepofla abjiajihcb peaKUHOHHue cocynu. B naHHOM cny- 
yae mu HMeeu TwnMyHHft npHuep nepenoca yrjiepona i( cra;iflM, HMeioinHu 
B cBoeu cociaBe Oojiee KapcJMnoodpaoyffliuHe oneweHTU, yeu '/Kiuieso. 

MeTa;i;iorpa$HyecKoe MccjienoBaHHe noKaaaJio, yxo BsaiiMoneiicTBHe 
jiHTHfl c xpoMOHHKejieBUMw aycTeHMTHbiMM CTanHMH HMeer MeKKpHcraJiJiM- 
yecKHfi xapaKiep, rjiyOwHa KoppoauH nocTwraei 2,78 Mu/ron ($nr. 

7a, d). 

HfsMeHMniiCB laKse h wexaHMyecKHe CBOiScTsa: oiHocHTe;ii>Hoe ynJiH- 
HCHHe G 45-50^0 CKMSMJiaCL H0 4-6^, 3 MMCJIO TMdOE .0 30 AO 4-2; 
iipensji npoyHocTM yMeHBuiHJiCH c 69 no 61 . Ha yerupex hc- 

c;ienoBanHUx craneH necKonBKO MeuLinee H3MeHeHne uexaHHyecKHx 
CEoricia HadjiionaeicB pa craaM 4X'I4H44B2M. 

b) XpoMHcrue ciaaM 

HsyyeHwe KopposnoHHOH cio0kocih xpowMCiux ciaaeii e Jimm 
npowasopaocB sa odpaspax npoMyuijieHHUx (1x13, 2x13 h 3x 13), a 
Taiae Ha odpaspax cxaaeH aadopaiopHux nJiasoK, conepxaipx xpoua 
OT 12 no 17;^, w nodaBKH MoaHdneHa,HHodHa, BOJiB^paua w b aeKOTopux 
cjiyyaax 2^ HWKeaa. Ilocae Bunep'CKia b mxm duxo ycraHOBaeHO yBeaw- 
yeHHe yrjiepona b xpouwcrux ciaaax tom b doaBuiew creneHH, yew doaB- 
lue xpoMa OHH HueiOT (iJjHr.S). HcToynHKOM yraepona m b otom cnyyae 
HBaatoica peaKUHOBHue cocynu. Hadjiionaerca raKse HasHaywieaBHoe chh- 
■/ceHHe xpoMa b cTaaax. 

OdpasiB:! ciaaeS £xI3, 2x43, M 3x13 duaw nonoaHMieaLHO HcnuraHU 
B peaKiiHOHHUx cocynax W3 ciaaeri roro '&e cocraBa, yio h odpaapu. 

3iw McnuiaHwa nonasaan, yio conepaaHHe xpoua b odpaapax npaKxwyec- 
KH He HSMeHtPOCB DO CpaBHeHHJO C MCXOnHHM COCIOaHHeU, a COnep’iCaHMe 
yraepona yMCHBiiiHaocb cooxEeTCTBOUHO Ha 0,02; 0,04 w 0,07^. CKopociB 
KopposHH, noncyHiaKHaa no noxepe Beca bo BxopoM onuxe, npHuepHO b 
5 paa MCHBUiaa, yew b nepsoM onuxe; raydwHa KopposHH (naa 4x43) 
CHMSHaacb c 4,4 no 0,5 Mu/ron. Ecp b iiepBOM onuxa nocae BunepsBH 
(cxaaeM 1x43, 2x13, 3x43) e aHxww nadaionaaocb HesHaywieaBHoe noBU- 
uieHMe npoyHociH w CHWxeHHe naacTwyHocxM, to bo Exopow onuxe tiadaio- 
naexca cHHseHHe npoynocxH Ha 4-6 kf/mm^ h XBepnocxK na 10-20 enw- 
HHii; xapaKxepMCTHKH naaoxiiyHooxw ociatoToa npaKinyecKM des HsueHe- 
HHa, KoanyecxEO aw^HH, npoHHKuiero b odpaanu Exoporo onuxa, cocxas- 
aaex MeHBiue 0,00l5». 
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IlepeHoc jTJiepoj^a odnapy/icen laK’^e m npn wciibiTaHMii cjiOaCHOJiern- 
poBannux xpowMCTUx CTa^ieli, TaK, Wii CTaJieH c 13, 15 h 17^C^, 
HonojiHHTejiBHO ;ier;ipoEaHHux ckopoctb Kopposwn 

(no rJiydwHe) cociaEMei npuMepno oiiHHaKOBoe ana'^eiiHe w cociaBJiiieT 
1, 3-1,4 MM/roK. Ho iiorepe Beca weHLmaii KopposMA HadJiionaeTca hah 
cTaAeii c doAMHiu coHep’acaHweM Hwod/iH; MsyeHeHne conep’/K,aHMH woAiid- 
HSHa or 1 HO npaKTH^ecKH He BAMHei Ha sna’^ieHne iiorepH Beca b 
peayABxare KopposMM. 

JiAfl Bcex j/KaaaiiHHX CTaAew nocAe Bunep/iCKH b ahthh HadAionaercH 
wsweneHMe MexaHn^ecKwx CBoriCTB, oHHaKo hah craAeM c 13^^ HadAio- 
HaercH Mentmee nancHwe riAacTi'i^jiiocrH. 

HaAimwe 2-2,5^ Ml b craAM c 17% Cx, 2;:;M0h M& nocAe 
EUnepiSKM B AMIWM npWBeAO K CMABHOWy naHeHMO riAacrl'IHeCKHX CEOiiCTB, 
a TAydHHa BsaHMOHeJiCTEHH Hocrwraer 5,6 wii/roH. 

Ha 30 pasAWtjHHx cocraBOB xpoMHcrux craAeM, HoiiOAHHieALHO Ae- 
rupoBanHUx npyrnwH KOMnoHenraMH, weHBiiiee KopposHOHHoe BsaHWOHeii- 
cTBHe HadAPJHaercH am craAH xHna 1X421, ;B4B. Hah otom craAH HadAio- 
Haercfl HayrAepoanEaHHe ranoe -icejKaK m h^ih Hpynix craAeH, ho rAy- 
dMHa KoppoawH cocTaEAHer Bcero~0,7 Mw/roH (tp:!r.9a,d), a uexaHH- 
^ecKKe CBoMcTBa, ocodeHHO OTHocMreABHoe yHAHHenwe h ^hcao rudOB 
G riepemdou, npaKi^'^ecKii He HOLieKHiorcH, hto xopouio ehhho H3 rad- 
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BojiBniy© KopposMOHHyD cioKkocib b ciaJiH 1XI2MB4B no 

cpaBHeHHio c JtpyrHMH xpomhciumh ciaJiflMH od-BACHaeM HajiH^ew e neii 
nosuiueHHorb KOM^eciBa BOAB(|)paMa. 

4, BOSWO’/KHUfi WexaHHSM Kopposnw KOHCXpyKUHOHHUX 
cxaAeK b HaipHH m ahthm 

Ecjiw npencTaBMTi) cede, vjio KOHCTpyKunoHHufi criAaB cocioht h 3 
KoianoHeHTOB, npaKiw^ecKH ne BaawMOJieMciByiomHx co meAo^JHUMM iieiaJi- 
jiawH, H KaK ciaAB, laK h me^onHue MeTa/iAU ne Hweioi npMweceM, to 
KO ppOSHOHHOrO BSaHMOHeMCTBHH HB HOA’dCHO Had AlOHaTBCfl , 

B Hacroamefi padoie h b jiHTepaiype /'IJnoKaaaHo, nio nadjiionae- 
waa Kopposwa npoMuiiiaeHHHx CTaJie0 odycaoBaena raaBHUM odpaaou 
HajiH^Heu npHJjecefi b meaoHHHX MeTaajiax.HsBeciHo, mo m nponuiuaeHHue 
CTaJiM, na'ice xopomo pacKMcaeHHBie, coaepiaT npHMecH, aaJieraioiUHe 
KaK B od-Bewe sepna, tok h no rpaHHaaw aepew. 

CiaAH, ciiaaBU h iiaie laK HasuBaewae nncme ivieiaaaLi Hweioi 
MewaysepeHHoe BemecTBO, Koiopoe b ochobhou coctomt m3 okhcjiob: 

SiOg.CaO, M^O , AEgOj. 

Hcxoflfl H3 HaaMnwa yKasaHHux npawecefi, saaeratom^x b KaKofi-io 
CTeneHH no rpaHimaw aepen ciaaeK, h Haannwa npKwecH Kncjiopona b 
H aipHH MO'iKHO npenciaBHTB caenyioinHM uexaHHSM Koppoonw. 

1. Ecam du Haipwa duji qociaro'jHo nwcTUM, to npw ^a}l'A^m 

Me'iCflysepeHHoro BeinecrBa> cocToamero m3 okhcaob SlOg 
KopposMOHHoe BsawMOneMCTBHe MO’/iCHo daao dbi npenciaBWTB KaK Bsawwo— 
Ke£f.cTBne Kaipwa c yKasaHHHWM oKucaaMH. Ho TepuoUHHawwnecKHW naH- 
HHM peaKi^wfl Haipua c Bnoane EosMoacHa: 4 Ncl + 

TaK KaK B ni'iCTOM naipMH npowaiuaeHHHe HepxcaBeiomMe craAH aBaa- 
lOTca Bce se ycTori'jMBUMM, to HyiHO noaaraTB, nio b yKasannux ycao- 
Bwax peaKHwa BOCciaHOBaeHHa He HueTjWaH, ecan hkot, to npesBU- 
na0HO MenjieHHO. 

2. Opu HaaaqHH .b ciaaax wemysepenHoro BemeciBa, ynasaHHoro 
cociaBa w KHcaopo^a b naTpuH KopposMOHHoe BsaMMOKeitcTBHe mohcho 
npeacTaBMTL kbk ^po^ecc cnaaBaeHHa okhcaob Mes^ysepeHHoro Bemecr- 
Ba C OKMCJiaMH HaipHA. 

B pe 3 y;iBTaTe aToroMoryi odpaaoBHBaTLca doaee KerKonjiasKHe 
coepHeHHfl MA onaaBH. 

B ^acTHocTM, coenwHeHMeNOgO-^SlOgMyeeT Teynepaiypy naaBaenn^i 
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874°, a cnjiaE OBieKrw^ecKoro cocTasa weiny NojO'esio^HSiq HweeT 
leMnepaiypy iiJiaB/ieHHa 793° (6). IlpM do;iee cjioihom cociaBe Mevicuy- 
sepeHHoro ee^ecTBa c NttgO , BepofliHo, Moryx oOpaaoBaBaibCfl m Jtpy- 
’me coeaiMHeiiiifl h criJiaBbi c C)o;iee hmskoH TewnepaTypoii njia^JieHWfl, 

Men MCxonHue KOMnoneniu. noiiii-KeHHafl Teunepaxypa njiaBJienMa odpasye- 
Mux coenHiieiiHM 'am cnjiaBOB b HSBecTHoii wepe onpenejinei peaKUHOHiiyio 
criocodHocTB B nanHoa HanpaBJieHHH. To odcioflxe^iLCTBo, ^jto cneKipaJiB- 
HUMaHa/iHsoM B oToti padoTe noKaaaHo Ha;iHMHe Haipwa na doaBiuoK rJiy- 
dwHe BBaaeTCH KOCBeHHtiM liomBepi'neHHeM Hawe^eHnoro wexaHHsua Kop- 
poswH CTaaeri, 

MexaHMSM nepenoca yrjiepoj;a oi oHHOii ciaaH k npyroH MO'acei 
dfiiTB iipei;cTaBaeH no caenyiomeM cxewe. 

1. nepenoc yrjiepojta ^^epes KapdHjj meao^Horo neia^iJia. OcodeHHo 
DTo Bioi'ei HivieiB MecTo npH HaaH^HH cymecTEGHHOfi paciBopMMocru 
yrjiepona b iue.ao^Hou tyieiajiae h npn npawow odpasoEanwH ero KapdmoB, 
KaK 3T0 Hiieer wecro naa oayMafl awina (3, 4) . 

2. nepeiioc yraepoAa ^epes raaoodpasHyD ipasy, k npiiwepy: 

NagO + FejC C0 + 2Na + 5FG, 

mCO^-nO^ Ca^C^ + -^Og, 

"2 0^ +2NCI — *■ NttgO M 

3. npw HaJiH'iwH yraeBOiiiopoitOB Haa 'iCHUKUM meao'JHHM ueraJi.:oM, 

a cjienoBaTeaBHo, H b caMow iviexajiae, Kax oto c5hjio b namux onHiax, 
HayrjieposHBaHHe Mo’^xeT npoMCxonHiB HenocpencxEeHHO qepes yrjiGBonopo- 

m. 

yKasaHHHG KoppdsHOHHue npoiteccu woryi npoTexaiB bo Ecex mejio^- 
Hux MG'fa/iaax, ho b oaBacHiaociH oi HHiiWBHuyaJiBHHx cbo;.cib loro 
MJiH npyroro mejioHHoro weiaji/ia CKopociB KopposHii dy^ei pasKofi. 

B cay^ae aHiiia, Kopposwa ciaJieii nonoaHwxeJitHO i»io:«eT iipoTeKaxB 
daaronapa iiaJiH^Hfo sHa^HieaBHoa pacTBopwMOcrH oiJieaBHUx KownoHen- 
lOB ciaaH B Hew, o ^jew buuig mu y&e roBopwaw. 
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B H B 0 H U 

5. KopposHOHHoe BsaiiMOUGitcrBHS H6 piQBGiomMx crg/ioM B HarpnH 
odyo;ioBJreHo npHweceH KHc;iopona h yrjiepona b HaipHM, a 

zaK’dce, BepofliHo, m aarpnaneHMeM OKHc/iaMW cia^ieii. ITpw Bcex npo^jiix 
paBHUx ycjioEMHX cra/iw, xopouio pacKHc;ienHue h BtirijiaBJieHHue b Bany- 
ywe, ii;o;i'flCHH HweTt dojibuiyio KoppoanoHnyio CToMicocTb. 

Z, CiajIH. H CnJiaBbl, COHepsaUlHG dOTIMGG KOJIHtjeClBO HGKapdHi{OOd- 
pasyiouiGro ojiGMema (KUKGJia), b MGHBiueii cieneHH ckjiohhh k Hayr/iepo- 

KHBaHMIO. 

3. yrjieponHCTue ciaJiM hg ABMioica koppo3hohi)octo1!kmmii b Mim, 

4 . XpOMOHMKGJIGBUe HGP'iCaBGlOmMG , a TOKKG XpOMMCTtie HGp'iiCaEGluHHG 
CTaaH C HOdaBKOri 2% HHKGJIH laKSG hg HEmiOICa KOppoaHOHHOCrOfiKHMH 
CTaaaWH B JIHTHH. 

5. IIpH HaaH'jHM Hcro^HHKa yracpo^^a b cmcigug c len/ioHocMre/iGw 
iilG/[0HHHx ueraajioB dojibuiGc HayrJiGpoanBaHHG jiomho Hadjuc^aTBca w 
cTaaG 0 c do/ibiiiHu KOM^eciBOM KapdmoodpasyiomHx 9 ;iG 2 .ieHroB. 

6. JlodaBKH BOJIB^paua 2{0 4^ K CJ10aCHOJIGrnpOBaHHHM XpOWHCTUM 
HGp'iCaBGIOlUMM CiaJIflM CnOCOdCIByGI COXpaHGKHK) KOWn^GKCa MG XaHH'ieCKHX 
ceoMctb noc;iG KopposHOHHHx HcnmaHHM b ;ihihh. 
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§wr.I, Cxeiia HaipHeBoro KOHiypa aa uaji'- 

MeHHH K0FpO3MOHHOJi CIOMKOCIH Ma- 

lepnaaoB: Hacoc; 2 - OaK wswe- 

peHHH Hanopa Meiaajia; 3 - lenjio- 
odMeHHHK MeTaJiJi-Meiaaa; 4 - narpe- 
BaiejiLHEiM y^acTOK; 5 - y^acTOK c 
odpasuawH; 6 - peccuBepHua daK Ha- 
coca; 7 - pBLip-jioByinKa 
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$Hr.2. MHKpo4oTorpa$MH ciaJieM b hcxouhom coctoahhh X200: 
a - 3H-2Ci, 6 - MT, B - 3H-448 
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§Mr.5. MHKpo(|)OTorpa(|)Mii ciajieK nocne ncubiTaHMs b HaTpuH c 

yr^ieponoM b leqeHwe i500 qac.x200: a- 3H-21I; 6 - flIT, b - 
3H-448. r -• HHxpoM X20H65, n - hmmohhk IX20H75BT, c - hhmohhk 
m6H6OJ02, -/ic - HHKejiB 
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$Hr.6. MHKpoq)OTorpa(|)HH ciajiw 45; a - b hcxo^hom cocToaHHH 
x200 ; 6 - nocjie wcnHiaKHH e jihtmh X800 
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